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Abstract of JP2003031773 

PROBLEM TO BE SOLVED: To effectively 
concentrate a magnetic field generated from a 
writing line at a perpendicular 
magnetoresistance effect element without 
complicating a manufacturing process. 
SOLUTION: A method for recording a 
magnetic memory cell comprises a step of 
disposing a write line 3 near a side face of the 
magnetoresistance effect element 2 of a 
structure, in which a nonmagnetic layer 23 is 
interposed between a first magnetic layer 21 
and a second magnetic layer 22 each having 
an axis of easy magnetization in a film surface 
perpendicular direction via an insulating film. 
The method further comprises a step of 
disposing magnetic field concentration layers 1 
each made of a magnetic film via an Insulating 
film on an upper part and a lower part of the 
line 3. Thus, since the magnetic field 
generated from the line 3 is concentrated to 
the layers 1 and then applied to the element 2. 
the field can be more effectively applied to the 
element 2. 
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(54) [smnam ms».:f^'t^j»^Kcpt<o&iijsm, mfiz^a:^:i^'evm^^m^^ft^'^v 



(57) mm 1. 
1^ 2 1 2 m^m 2 2 -c^^sst^ 2 3 4:ifiA,t^m 

2 {cenJnrr a c i *«r # s . 



23 l^tt^ 
21 miB^S 

= 2 TMR«iF 



(2) 

1 

1 ] msmm:f3\^K.mimmi:m'om i us 

t8t*iB2] «Jr5SSa«^ieJ:'3<>S®^©A#i-='Ji*« 10 
[St 3 ] msmih^m^ *) 4>®fiBE^<DA# I*® 

*^ 1 *^ 6 3 <Di>fn*^ 1 :s(csa«©fi8«-rf * >; JK^^. 

N i Fe4^»i-r6Ci=fe1$a<br6i«*JBlJ!i»6 20 

4 CDC 1 j^Kf assofism^ * m^j-, 

^ TCSR t <D^^*> 6 «C -5 C <t % i T 5 a^iS 6 13 

mi ^-sfs^ 1 *i^> 7 cDt^-rn*> i :®(cia«©i«aj' 30 

■5 C i i -r SfS*S 1 e. 8 (Dl>m*> 1 

1 0 ] mamih^mi^mh u < «ai©^*> 

a:W64^-Ct,>-2>Ci=&!^<tT-Sig^]llA>61 ICDt* 

rn*» 1 ^{ciaisofiaim^ * 
m^m 1 3 ] fliriafism^i^ooHffiiitciftw htitcma 

[19^14] gg^JS 1 A>6 1 1 <D(.>-m«> 1 ^«:gB so 
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K-Oicxmtsm 1 etija«> u < «^2 «s^iB(D(.»rnA> 

[it^ 1 5 ] SBSOS 1 2 */c{Ji9^ 1 3CCfBl8© 

iriaiasis^tcepjjaL, BJi^Sii*i^tc^^5E•r®JiE*l^^l^c 
moxm?im 1 fiatt/ifcL < «i^2jai4Moi-^-r*a7!p© 

[iS*ii6] fa*]ii 1 3©t,»-rn*>i:®{cK 

>*y-b;u«rj|5fiSU. ^y-ty-feiV^vF y 
geg Lfc c i *#8ti -r > * y . 
[f»*JB 1 7 ] gt*]S2 tciatt©i»M> * y 
c»fc^*y-c*-5-c> 

gjiajasi^^ ©-*a4:«if!jai^ h7>i;xi»©Ku^> 

nr-st i- n^ccSEi^L. B?se»ii^5f^©T2PKig:we. 
tifcmimmmimssmsiM^<Dr^ic^mL. mam 

igBCCjO^-^giria f F i»©TSP«:lBS UtcCt 4 

■r^^^y. 

iSi©S3 i 85ia«ji*««:vQ ^ isj©ipai ©tbcn 2 JW± 
r$)^ci*^ffl<b-rs»^i 7Kia«g©^*y. 

[000 1] 
[0 00 2] 

[@£df^©S^^] jS^. MR am (Maqnetic Random Acce 
ss Memory) iB^tfnSJS^^* y*5S^^c5f3S3*a■C 
C»S. C©MRAMli. ^$8©«#{CS814IS4:fflC»-Cl» 

If 8**1 AS. 

[0 00 3] MRAM©j'*y-l2;l/{c«. {t>rji<i:i>2 

*jfflt,i6n-c(,»-5. -e©f^«Wft <)©<!: or ;^t:>h> 

— flatCTMR (Tunnel Maqneto Resistance) 

m^f-trnttixa*) , ses^fb* (MRtb) *ise*©ffl[ 



(3) 

3 

iE»«f[+k Q-CM R A M©> * «; -fe Jl/<t LX&m^f&icWC 

ffi-i- s c t *i oifiE-c Aifcib. MR A Mmo^mmmm 
[00041 iwK^^mstmt L/-c». wm^t^ 

{aioib^aigeaif s.i:>s*i*53&i. cojc^jkh lo 

rtia<bK*«ifi£t-.5. iMR AM©SISS*i^fbUr U * 

[0005] ±^L/ft:MrtJB{blR{c{iS^a^©raSiccffi 
1 1 -2 1 3650 ^^ifBK** 

b'-c. |gliSiije:«(°i(c»<b$ti.S. i.>t>«9>^SjattfbS 
safbTMR^^Kia^i^fJiii^JcB. S'?o:Srsfe*s# 

A'S^.iJW. -eo— :><DW<bUr. TMRSR^-OffJEtC 20 
^•r-5KffiSie:&l^©ai?*TMRS^«:EPJnL.. TM 

R«'f<D£B«fbJso ^ ^ff«]!)S§eiisn«sotfieKbis 

[0006] 

[ 0 0 0 7 ] /c;r<:0. 3i&;^l^(CSgr«8Effi:&i/jN$(.'« 
^JnS <cfiaE|ji-CfflEttJB©fiaib:^l6J*iS3S^<J6i J: ^ K. 

fi8ttlfi©«8BaJ*/^s<i9fle■rSi^;«*I*4. ojtoLtt 

{b:^|Sj*Sa{cSiK^fiti3-e-SciK:)&:^>/c«{>. ^fB 
<D«?¥t4«;SMbS-tt«*l$l«:nt4. 

(0008] SitmTMR^^=^4ffll^fclS^> * 40 
i+5/c&(c. SjA*l6l«rffiiS^i^bTMR5R^=•©^ll®Jfi^» 

(0 009] 3t:»^©ea«J«, KjS:/n-fe>^«rSJi{cr 
Saft T M R S^^K:m'^' 3 if -5 C i *J-C # S «a> * 3R 

^RtX'e©i^:&a5. afeO(c-€-©fi8Stj'*y5R^«:fflt> so 
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[0010] 

[^j®*jKyi^-2>fc«i>©^S] ±fBae^=s:SfiS;ri/c«{) 

gE«ii*i8©±spt o < «TSP©ii>nt < t 

[00 1 1 ] mnsmiL^uj:*) i>mms^<Di^^i,^ 
s*iH5ie»iA*iK©±spacrFa5©p*Jca w 6 n-c 

( 0 0 1 2 ] i;/c. mumi2^mi:*)^smm<oi<:^i.> 

[0013]$;^. B9IBSi£j!^ill<fcO «>SGS^©:^»<,> 

mu. iiiirt:&i^(cawbSMtt*^-^ci«««ii-s- 
^. 

[ 0 0 1 4 ) B5IBS3i*«J:») feai»*©7»C*l» 
UttN i F e*^:^i-rSC<5:*#tiiT-2., 
( 0 0 1 5 ] * fc. WSfem l ©SBEttBRt^^ 2 ©MttH 

[0016] * fc. frfB7 X >; SatttM*!. #±S7E^<!: 

fii^^TcSi ©^^>a» 6 & 4 c <t 4!Rfa t -r -5 . 
[ 0 0 1 7 ] isfc. lrfiBSii*ttJ:») 4)a«^o;*c#c^ 
)i<!:fJSaS)2=*>Bi©m(Cittiajg*i§9:W^tl-Cl>SC i 

[0018] S/t. BUtB«jii?fiK*5r-'l'5-'>A^*' 

[ 0 0 1 9 ] 3; fiiB#ji*«*^fe 1/ < t3«©^^ 

( 0 0 2 0 ] S ft:. mnSil^lSLJ: *) «>2iSS$©^$ «: 

ma. BuiB§ji*ifiii3^T-5:35risiO:g§*st5ffE«jii?> 
iS©g3 J: ») *>g< . f?ias8^^^©ififi5* -esofri!. 

[ 0 0 2 1 ] mrfBSjA*^*iH5ffifi8^^©MfflJ 

( 0 0 2 2 ] sft:. mtimsm^(ommicsL»htifcm 

tB2 r3©«ii;5figgjW-e©fi8SB-CSl>K:aglWK:«iK3 n 
[ 0 0 2 3 ] *ft:. WSBiaSljf * •J3S^©5BiS:^tt-r* 

^■c. B«s«ii*ii8K:sgi%aE-rc<!:-c)ifflsa::6-rsj© 

'^^(^vimcxmzm i GSi^t> b<itm2 msLm<o\,> 
rM^<omit:fj^i:^^ti^x . mmism-Tiycti 

[ 0 0 2 4 ] s/c. mzmMj"f:'jmf-<D3mi;mx$> 

o-C. B(riBS6S«R-?-®W(B]K:ta:Ct6n/<:|!JIB2-3©»ji 

*ia«ci:i>jC)2i»i&©sg6%ij£Tc iT?jBssa[:ftT«Q© 
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[ 0 0 2 5 ] S fc. mWSM.^ * 'J^^=•^rffll»/c^* y 

[0 02 6] s/t. t9ieai»>^';jR^*ffl<,»fc^*i; 
-c*or. Msafittm^^— ^*^^Ji*mh^>j^xdf 10 

[ 0 0 2 7 ] ^yt. i9fBSB^». mui^v ymfciQ'i 

[0028] 20 

[0029] (mi (Dflt60^SS) Bl 1 ». zic^^OfiS 
[ 0 0 3 0 ] a 1 KSxTJ: ^{c:*:||Jfi?i5,e«. I55«^^ 

R (Giant Magnetx) Resistance) M^f^<Oi&^t&n^l- 
[0 0 3 l]|»l»t4®2 1 <tm2SattJ12 2i«. « 

■«*S«^ffi®i-r5. b5#». ^*I±JL.B#<CTMR^^2 40 

©«js©ife*tfii*ij^wr^.*a*tiftw:^«cs«3n. a 

[0 03 2] TMR^^2©MffiJfi^K«, :f07i^©lfe 
[0033] «ji;^ifig3©±g|5ScrFS?CC«. ^071^© 

Sfittltf&ja^tCTMRJR^ZtCEnJjnTSCiAl^ffei 50 
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^amj£i$(c^J:<}i>iSia[^©m'(3=S:S!lt-&^. ef£ 
IB©Slfi$»^(*-^S(»^.c <b'©^t$(4:^ tk)R UXWi 

HhCtifiX^Z. 

[0034] L/c*i^r«iS!J: O «>asa^©m»Jl*fiBi 
W^«B <!: T .5 i . fi8^*S 1 RU^Sji*^^ 3 ©ififiS 
{CTMR^^=-2%iBigt- acitcj:*). Sj2.*|i3*»6 

^■ri>mni:nmmicTMRm'=i'2 (cepjjo-t-s c i*i 
■c^s. c©aiwtcj;o-c, mim^mz im^itm2 
mtm2 2©<,»fn*ir&-5.^-=£r'j)g«fc«<siw®©ia 

:^«. «)i*«3tcisSr^©:«Fi«ijK:j:-o-c9isrs 

[0035] mm^fpm l ». @ l -7(2Si2^;9i||3©± 

Si5RcrFgis«:s:wp>nri>-s*!. »ii*l93©±gBt>L 
< t3:TSP©C»Tn*>-:&«:©*'iS:Wfc«fiSi L/-c*>a 
t>, fcfc-U. J:i3ja!p*W«:l»||l*TMRjR^2CCEnflnr 
5/c«<)«c«. 0 1 © J: ^ «:»iAi«fi||3 ©iSPSC^TSP© 

[0036] mmk'pm i «. a»$*nif < , mmhtfi 

(at»N i F e«ci'©Dcfig[tt|g-cA-SCi*sii*Lt». * 

^*«»*TMR^^2©)BffiSii:*rSitcEntats< -r 

Sfc5!)tC, «ii*ig3<!:3^^-r.5:^7(^i)i^c.SMffil*9:J^r6] 
^fia*©±RB«-e-©jS;gjia«:J:-^-c9iiii)<i(* 

[0 03 7] S^iett®2 mo*m21Stt®2 2«. 7 

t&^?afbj»«jsw(ca<frs/t«{), ±«:©iai^b©:A:#3 
gg^-c. KHSiS:*f|S]«:»<bufc^K^^ 
«S^^B[lf3>^/^^ < . tgfS«:S«»^bKi«c«Jt*-rc». * 

fi«s©jatt«i(c»ji*iia 3 6©»^?ai?fei^©^^«cja 

[ 0 0 3 8 ] 7 X y ISffigt*. #±ffl5c^ii?aBi7cS© 

dhS7c^<!:l»i^7c^©^^*>P./5c^>fiattJg«, r^JVy 
T^r*^^!:*. M^iK!Sfc«l:4^Stt('¥©^iett*y>^c 

<*3:o. Sit. mavfmLx^micm&mimi.ui> 
[0039] w&mxi>^mmm^m i 
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mSfelBa*! 1 0 fgfiS-c* ») . J: »3 &«l!i*#6^-r 

[0040] (^2 (Dfitso^iis) 0 2 ». Tfcfe^ose 

[004 1 ] S2 tcmt-j: ^>{c:4:^^,®H. ISI 1 iCm 

otumKom^mmttmLx, TMR^^2©Mffli lo 

fC. *IEffifiia:eifilK:5i07c2*©Sjii?fS3 a. 3 b** 
[0042] *^f$JfSr(J. 2 :$©«ii*^ 3a, 3 

b (CSC > K l^^]©«isa*^fc■r c i k j: o , 

l*©«^iJt«LT, TMR5R^2tC2<5©JSI?=6En 
JD-rSCiTSi-eSS. 2*©Sii*S3a. 3 b 

4r«SaJt?S«flf)«:fiEi^-r ^> c i (c J: 15 . SiiSffi* 2 fiSCc 
L^j:<ife2<g©^«#%»4Ci*ir#«. 20 

[ 0 0 4 3 ] M(c. :$immmm-ctit. 2*©sii*iS3 

a . 3 b ©^tl^tl©±8|JRO'TaPK:JlW«*® 1 i>m 
W^nn^Sfcaf). 2*©»ji*iB3a. 3b*>e.^^ 

-rsfiBEift*. j:*)?a*WH:TMR3R-¥-2tcEnan-r'Sci 

[0044] (S3 ©lete©}^.®) la 3 «, *I6?9©«8 

* v m^m 3 ©iii6©}fjss*ij^-r»iffis-c*s. 

[0 04 5 ] a3«:S^-rJ:^«:*^ii?i5,^W. 02{C7n 

«j2>*«a 3 i3i^-r S:m^^l©S 3 itmil^^m 3 ©gS J: 30 
DfeS<. TMRSS^2©iefiS*T?J£iy:-Cl»S^*SS«t 
■S. 

[0046] 3|!:^li6^ffiT>». Sji^'p'JlId 3!p6^L/c 
jama. -*©fi8l!t^*®l«:iir>/c«. TMR«^2 
^ra-Q-C{fe:^©«l!l«*® 1 *3iS, 

[0 04 7] SEoT. em«i3i-&lg|{S«i»l|!B$n-&<!:^ 
«>{C. ^©$lM3ti/tcflCTMR|gT-2*iiea3n-5fc 
J:DJ!5!)IM^(CfiaEm*TMR^^-2K:»«3-lfSCi 
*J-Ct. J:"5m»«*«l?*TMR3R-?2{Ci5*-SCi 

3&5-Ct^.. 40 
[0 04 8] CC-C. *»W©iaSi^*'J^^^«Cj:*jai 

«{cot,>-cia4 siyfH 5 %#Mi/t:si^-r 

[ 0 0 4 9 ] 04 «« y ^^■©«B*«^WiC 

0 . ( a ) «0 3 (c^ LfcmSa.jt t >; ST© 

«KS*«is:w{cji^-ria. (b) «ia2cc^i/fcia5ij<* 

V^^tilig^^iCflfJKm-rS, ( c ) «TMR«^^© 

isfflijtc 2 *©§ji<i^^*sBHg3 n. eaifimtf 6 

( d ) « TMR3!S^©n«iJ«: 1 2|s©«ii*«3&iES$ 
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[0 05 0] H4(C*Jl>-C. «ji*li3. 3 a. 3 b 

tlA^O. 1 «im. i^JtriO. lMm<bL. 1 OmA 
/cm'©«ii®fBS©flMS«8Sl//t. 8jA*«3 
a©:6ffi'Jffli»ii*ia3 b©£ffll®<!:©rafii«0 . 3 u 
m. mi?m(t))9 1 ©MiP»2 0 n m. fiSlflSltiJS 1 
ji*iK3i©KHI»2 0nin<!:0fc. SJfc. TMRJR^ 
2«. Sji*i®3a. 3 bA^iD©!EliI*i^Ll>(4a (0 
4(d) ©JS^«. TMR^-7^2©4''C>3WSji*^3© 

i|i'C^*^e>o. 2Mm<i:«:afig) KiBiasnrii*. 

[0 05 1 ] 05«. H4 (a) - (d) {c^b/c#« 

i!t©iai!i»?&*^-ra-c*i. 
[0052] B5(c«jt,»T. mmt. ^&<0mS(,->t:f: 

•;^^(c*jt,>rS)Ai^iS3 a (04 (d) ©J©^«S)^, 
*iS3) ©aWJffi^rOtL. *©«3i*iKta3S^.5>« 
:afiJ («Effl:65?iai) '^©ffi8l4*L?i:fe©^A4. IStA 
«. «iii^^3. 3 a, 3b<Dmm:^\^<D^^SI>iCisif 

[0 05 3] ia5J:D, TMR3RT-2©PU!lI{C2*©S 
ii^ms a. 3 b«rieHL/ctS^ (W2) «. l4^©»)i 

*fii3*iEgOfcti^ (wi) iJt®L.r^^fiaiii*J:A:* 

[0 05 4] i^K, m^^mi^iuR^^zomm 
*-eg«L/fc«^ (VCK2) », 1 

3 a. 3 b <J:|R)Dits-C*.&J»^ (VCKl) iltfj?Ur. j% 

[005 5] fe^Ttc. :t?mn<om^M^^)^^^m^^ic 
iS»y*i;©^js<cou-riftgg-r«. cc-c«. lastc 

inL/cfiSti^* V^^*ffll,>fcMR AM©>* 'J -fe^b© 
[0 05 6] ia6«. ia3{CmL/itffli«>*';^^?:ffl 

c©MRAM». Befc^ufc-^^yt^i/ja* 

CO 05 7 ] a6«C*j(,»-C. TMR^^2«p^SiS 
«8 ±«:)KgcS tlfcMO S F E T© K U >f 7 

^sn. §6(c. sii*S!3ijXM-r.5:fir[fiiKigufro 

StTs- Ha4«CSS^3*lt:(,>-5. TMR^^2©«iM{C 
». ffiS£B:^l^«:jlC/-CI,>«22|:©Si&;&!^3 a. 3 
b*Sie!t§*T. Se>K. 2*:©Sjii?^^3 a. 3 b©* 

ti^n©±aiJRcrF8iJ(c«is^m«f/i i e.tiTc» 

5. MOSFETB. Flv-<>^7©<feK:y- hSffi 

[0058]-7h«j,. i';^i*Kigg$<ift:^»©^^ 
■fe-'i'©-^ ^i«^©^* 'j-feji'*»^m«*^*wrti^<c 

». •e©!^ffi©^*'JH2^H^©v-xflBffi5 4r-:^i 

L/. tr» HB4©-4g«:jis^tiSrEri»ni/, mosfet 
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-Cy*y-fe;U%atR^ntf. TMR*^2<0ffitafii{CI& 

[0 059] mih^micit. ffii**i?aj:^W{cTMR^^ 

Xl^Ztclt. 9i2>^Wi3a. 3 b«:mSK*jffiUrt). T 

■r*to%. 1 i F u >®B7 ifim^micm lo 

*TMR*^-2©«:^I^I©(4B«Cjtt-:JWS C iiJDjtgt? 

[0060] V h ij 5» i';^tttciBa3*afcSHK© 
y * >; Hz;!/© 0 :^#3t©^ * U t ^l-?: S!;? L/ -CSii* * 
tf^*i^«CB. «)i*i||3a. 3 bKac^KjgTjfo]©^ 

^:^i6itcmiiS%j«^. -rsi. tmr^^2{c«, is® 
aie:^©{aw*iEiitti $tii>t i^i^KMcBrt :*ifij©fiaEW 

*4EnJniSn4CiK:%:4. TMR3R^2tt, Kffil^l^j 20 

©fiSSSr§W/cli^{CjR®Sia:/j|ia©JSISfia^A5<a«3 
n^Jl^tC^-CtSC-C, !|t^©j'*'J-feJUF»9©TM 
R3R^2 ©*©Bai{b:*|fiI=&SfS3 C 1 3iJt?* 
[0 06 1 ] ^C*J. TMR^^^2©fiaft5?|a]iSrSIE3-t± 
-SJS^. TMRJRT2©±SP©l»lfm4'Bltt. tff h 

«4 ©s»'&swTiffiMse:^rfiiK-?>-?>fi < *s. {:©« 

Hfiii:&i6]©ia{bfiE55-*«:^#< 'SSi, TMR^^^2K: 

ai>. TMR5R^2©±T©il^^4JJll « IttcTMR* 
^•2©±g|I©iai?«*)l 1 (t. 7 hifi|4 tCfS^:^!^ 30 

±. *faL<tt3«±<tr5cim3ioiti-c&^. c 
© J: ^ icm^fprn KD&stmt ©tb^ia:^^ a c i 

tt. TMRSR^2©±8|JOfiaiSim«fHl!^WCJ5c<. T 

MR^T^2 ©±Toai?ai»iH 1 {cjifflr •& i s e.tca 
[0062] <^4 (omnBis,) m i ». ^(^^^©is^ 

[0063] 07 (C^TJ: -JtCJlslliSilJlSB. 0 1 K-in 

m3 (o^mn^rmdi-fctj: < . mih^m 3 ©ffliB© 5 

^TMR^^2 itJJSWffliJWlilffitCSWr l> S.^.*JS«C 

[0064] :*:||ifii^S§-C«. «jA<^i®3 1)^h^^ti> 

W«:fiai!l4TMRS^2K:EnJ)n-rSC<!:*ir#5. tctc 
L/. »jA*^3©ffi!l®©M-|W«:!a^fttti© 1 *ia:wcw» 
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